Effect of pH, ionic strength and oxygen burden on the chemical stability of EPC/cholesterol liposomes under accelerated conditions. Part 1: Lipid hydrolysis.
The accelerated stability of purified egg phosphatidylcholine (EPC)/cholesterol liposomes was studied under various formulation conditions using a 2(3) factorial experimental design. The three factors included in the study were pH, ionic strength of the buffer and the headspace oxygen content in the container. The results showed that lipid hydrolysis followed pseudo first-order kinetics. Data analysis using factorial design revealed that pH of the buffer was the predominant factor influencing the rate of lipid hydrolysis. Neither the ionic strength of the buffer, nor the presence of oxygen in the headspace of the container significantly affected the EPC hydrolysis. The hydrolysis rate of EPC at pH 4.0 buffer was at least 1.75 times greater than that at pH 4.8. A prediction based on the Arrhenius equation suggests that the EPC/cholesterol liposomes should be formulated in a buffer with pH equal to or greater than 4. 2 in order to have a shelf-life longer than 1 year at 5 degrees C.